The predominant bacterium of activated sludge classified as belonging to the genus Flavobacterium showed good flocculent growth in the presence of both calcium and magnesium ions, although capsular material or gelatinous matrix was not detectable in the flocs. The bacterium accumulated a large amount of poly-f3-hydroxybutyrate when grown on glucose, but not on peptone, in spite of good flocculent growth on both substrates. When the flocs formed during growth phase were suspended in deionized water and shaken for a few minutes, they disintegrated perfectly, and a uniformly dispersed cell suspension was obtained. Furthermore, when the dispersed cell suspension thus obtained was added with each of various mineral salts and shaken for a few minutes, the cells flocculated again, the resultant supernatant solution being almost clear. Even if the dispersed cells were killed by heat or treated by trypsin, they did not lose the ability to form flocs when added with mineral salts. Since the electric charge of the cell surface was negative, a possible mechanism of floc formation was suggested as follows: negatively charged surfaces of adjacent cells are bridged by ionic bonds intermediated by cations. The bacterium utilized a relatively wide variety of organic compounds and showed high metabolic activity comparable to that of naturally activated sludge. These properties, along with floc-forming ability, were considered to be factors for making the bacterium predominant in activated sludge.
Activated sludge process is one of the most effective means by which organic wastes are stabilized microbiologically. Although bacteria have been considered to be the major microorganisms responsible for the purification process, and hence the predominant bacteria or flocforming bacteria in activated sludge have been investigated for many years, there have been some discrepancies among the results obtained by various investigators (1-3, 6, 7, 9, 13, 14) . These discrepancies may be partly attributable to the different methods employed. But the differences of the type of activated sludge examined seem to be more decisive, since the microflora of activated sludge is considered to be mainly dependent on the composition of the waste water to be stabilized. Therefore, comprehensive studies on each type of activated sludge are needed before any microbiological principle is established for activated sludge processing.
In a previous paper (Y. Tezuka, J. Japan. Biol. Soc. Water Waste, in press), the number of heterotrophic bacteria, the kinds of predominant bacteria, and those with floc-forming ability were reported in an activated sludge obtained from Shibaura sewage treatment facility in Tokyo, where sewage to be purified was mainly of municipal origin. Agar plates containing half strength of the standard mineral base (11) , with 0.1% yeast extract and 0.2% polypeptone, gave the highest viable count of 2.8 x 109 per ml of settled sludge among various media examined. Of the isolates obtained from these plates, about 60% were yellow-pigmented and appeared to belong' to the genus Flavobacterium. The remaining 40% seemed to be composed of various bacterial species such asZoogloea, Pseudomonas, and so on. Furthermore, many isolates which appeared to belong to the genus Flavobacterium showed good flocculent growth in media containing both polypeptone and glucose.
To understand the role of bacteria in activated sludge processing, it seemed important to investigate the taxonomical properties, flocculation process, and the metabolic activity of the isolates presumably belonging to Flavobacterium.
FLOCCULATION IN A FLAVOBACTERIUM ability to form flocs. Of these isolates, strain 18 was used mainly for detailed studies on flocculationprocess, substrate utilization, and metabolic activity.
Stock cultures were maintained on agar slants containing the standard mineral base (11) with 0.1%7o yeast extract (Difco) and 0.2% polypeptone. Methods. Taxonomical properties of the isolates were determined mainly by the methods described in the Manual of Microbiological Methods (10) . Several tests were carried out by modifying the methods described in the manual. Oxidative acid formation was determined by using a medium containing bromothymol blue and glucose with shaking. The oxidase test was carried out by the method of Stanier et al. (11) . Poly-p-hydroxybutyrate (PHB) was determined by the method of Crabtree et al. (2) .
Nutritional requirements of the isolates were determined by growing them in each of the following media: medium 1, the standard mineral base + 0.5% glucose; medium 2, medium 1 To determine what kind of mineral components affect floc formation, the bacterium was grown for 72 hr in each of the three media described in Table 2 medium C were suspended in deionized water, and the suspension was shaken gently for a few minutes, the flocs disintegrated perfectly, and a uniformly dispersed cell suspension was obtained.
Moreover, when the suspension of the dispersed cells thus obtained was added with 0.05 M CaC12 and shaken for a few minutes, the cells flocculated again, and the resultant supernatant solution was clear. For instance, optical densities of the dispersed cell suspension and the supernatant solution after reflocculation were 0.675 and 0.02, respectively. When the dispersed cells grown in a calcium-deficient medium were added with 0.05 M CaCl2 and shaken, flocculation occurred as well.
To determine whether ions or compounds other than calcium ion can induce flocculation of the dispersed cells, the following mineral salts or organic compounds were added to the dispersed cell suspension at a concentration of 0.05 M:
KCl, NaCl, (NH4)2S04, MgSO4, BaC12, ZnCl2, CuSO4, MnC12, FeSO4, phosphate buffer (KH2PO4 + Na2HPO4), glucose, and glycine. All of these compounds except glucose and glycine induced good flocculation. The effective concentration of potassium, calcium, and magnesium ions was above 5 mm. Reflocculation of the dispersed cells by mineral salts was not affected by a pH in the range of 4.5 to 8.3. When the flocs formed by the addition of mineral salts were resuspended in deionized water and shaken, they again disintegrated perfectly. Thus, the process of flocculation by mineral salts and disintegration of the flocs in deionized water is reversible, suggesting that the mechanism of the process is physicochemical rather than physiological.
Negative charge of the cell surface. To determine whether the electric charge of the cell surface is positive or negative, the following test was performed. A 3-ml amount of cation exchange resin (Amberlite IR-120, H-form) or anion exchange resin (Amberlite IR400, OH-form) was added to 5 ml of the dispersed cell suspension. The Metabolic activity. The uptake of glucose and glutamate by the bacterium is shown in Fig. 1 , where the absorption curves for glucose and glutamate are plotted per gram of the initial cell dry weight. The absorption curve of glucose is almost linear for 6 hr, and the average rate of glucose uptake was 188 mg/g (dry weight) of the cells per hr. On the other hand, the rate of glutamate uptake decreased after 2 hr. The rate of glutamate uptake in the first 2 hr was 79.6 mg/g (dry weight) of the cells per hr. These results show that the flocs of the bacterium have high purification activity compared to that of naturally activated sludge (14) . sludge (1, 6, 14) , there have been few reports concerning floc formation by these bacteria. McKinney and Horwood (7) isolated a Flavobacterium species with the ability to form flocs, but they did not ascertain the predominance of such a bacterium in activated sludge.
In 
